Background: Medical research involving humans is now common all over the world. Medical doctors and residents are increasingly involved in such research. As part of their training requirements, medical residents in many institutions have to be involved, to different degrees, in human research projects. Methods: In this study, knowledge, awareness, and attitudes of resident doctors toward research ethics committees (REC) and informed consent (IC) processes were evaluated. For that purpose, a sample of 209 medical residents of different years from a major teaching hospital was surveyed. Results: Results showed that resident doctors had minimal knowledge of major ethical guidelines such as the Declaration of Helsinki and Belmont Report. However, more than half of respondents in this study had general knowledge of REC. Additionally, the majority of participants believed that there is a need for REC in each research conducting institution, and that training is also needed for REC members. Moreover, 82.7% of participants thought that investigators should have some training in research ethics. Finally, the current study showed that 60.3%-88.7% of participants were aware of IC requirements in clinical research. Conclusion: Although many residents showed good knowledge and positive attitudes regarding certain aspects related to REC and IC, others need improvement.
Introduction
Recently, medical research involving human subjects has increased in many countries to ultimately provide high standard health care. However, such research should be guided by internationally agreed ethical principles to ensure the protection of participants' rights, welfare, and dignity such as the Belmont report and the Helsinki declaration. [1] [2] [3] [4] In addition, awareness of research ethics and continuous training on ethical guidelines are essential for medical researchers to facilitate participation in international research projects. Recently, many developing countries have been a target for clinical trials by pharmaceutical companies with the aim of improving health care and to reach out to the global drug market. 2, 5 In 2000, the WHO stated, "The purpose of a Research Ethics Committee (REC) in reviewing health research is to contribute to safeguarding the dignity, rights, safety, and well-being of all actual or potential research participants. An important principle of research involving human participants is 'respect for the dignity of persons'." Furthermore, informed consent (IC) to participate in research is one of the fundamental ethical principles considering respect for the persons, their dignity, and autonomy. 2 Like in many developing countries, medical research in Jordan has been growing dramatically, with very serious effort to follow the international standard of research ethics. The RECs, also referred to as institutional review boards (IRBs), are available in many health institutions in Jordan where they provide assessment of all ethical research aspects. Currently, resident doctors are more engaged in medical research in an effort to get better fellowship positions or as a requirement of graduation from residency program in some institutions. The aim of this study was to assess the knowledge, awareness, and attitudes of resident doctors toward REC and IC processes.
Methods
This was a cross-sectional study carried out at King Abdullah University Hospital (KAUH), Jordan during the period from January to June 2018. After IRB approval, a convenience sample of 209 resident doctors were recruited from different residency programs/departments at KAUH. Residents were approached after their daily morning report meeting, or during the last 10 minutes of their lunch break. The survey was distributed and collected by a research assistant with a master's degree in clinical pharmacy who had received training on the study protocol. The research assistant was available for questions or clarification during the time the participants scored the survey. All study participants gave their verbal consent, and verbal consent was accepted and approved by the KAUH IRB for the current study protocol. Participation in the study was voluntary, and none of the study participants had any relationship with the study investigators.
A questionnaire was developed in order to assess the knowledge, awareness, and attitude of resident doctors regarding REC and IC. The questionnaire consisted of three main sections. The first section contained demographic information of the participants including age, gender, nationality, specialty, residency year, and whether the resident had participated previously in a research project. The second section of the questionnaire assessed participants' knowledge of the principles of research ethics including REC, IC, Helsinki declaration, and Belmont report. Participants were asked to select"yes", "no", or "don't know" as options. The third section of the questionnaire included statements assessing participants' attitudes toward REC and IC, where a Likert scale ranging from 1-3 ("agree" =1, "disagree" =2, "neutral" =3) was used for scoring.
The questionnaire was developed and distributed in English language because participants were medical doctors who are proficient in English. The questionnaire items were chosen based on opinions of expert researchers and medical consultants who carried out a face validation of the items. The questionnaire was pilot-tested on 20 randomly selected resident doctors at KAUH to estimate its reliability and content validity. Participants highlighted statements that needed further clarification; and necessary revisions were made accordingly. The principles of the Helsinki declaration and the Belmont report were carefully considered during the development process of the questionnaire. Data were described using frequency distribution for categorical variables for positive responses.
Results
Of the 220 questionnaires distributed, 209 responses were received with a 95% response rate. Table 1 shows demographic data of the participants. The mean age of participants was 26.8±2.1 years. There were 48.9% males and 51.1% females. Almost half of the participants (49.3%) were in surgical residency program, whereas 25.6% were in medical residency program, and 25.1% were in other available residency programs. Only 36.2% had prior involvement in clinical research. In this study, most of the participants had no previous knowledge about the Helsinki declaration and Belmont report. Regarding IC, 73.3% were aware that it is a voluntary agreement to participate in research, 87.3% were aware that IC should explain the extent of confidentiality protection for the individual, and 88.7% were aware that an IC should explain the risk and benefit of the research. However, a lower level of knowledge was found concerning patients' right to withdraw from clinical research despite signing an IC, as only 60.3% had a correct response.
The responses of attitudes about REC and IC are depicted in Table 3 . The majority of the participants (95.5%) believed that researchers must take measures to protect patient data from being exposed by accident. Furthermore, 80.4% agreed that REC members should have training on research ethics and 75.5% agreed on the need for REC in each research conducting institution. About 46% of participants disagreed with the statement that ethical review of research by REC could delay research and make it harder to deliver. The majority of participants (75.1%) supported the idea of postgraduate training on research ethics.
The majority of participants (86.1%) agreed that patients should be informed about compensation policy in case of injury due to protocol and 87.6% agreed that patients should be fully informed with complete information and alternative options. On the other hand, 47% of participants disagreed with vulnerable groups' ability to provide IC, and 49% disagreed with vulnerable groups' inclusion in the absence of surrogates' consent. The majority (81.2%) of the respondents believed in the need for IC from patients in case of the use of their biological samples in research.
Discussion
This study provides insight into the knowledge, awareness, and attitudes of resident doctors toward REC and IC. In some academic institutions in Jordan, undergraduate and postgraduate medical students are required to conduct research and it has become a mandatory part of the curriculum. In the present study, resident doctors had a low Results of this study showed that 44.6% of participants thought that retrospective studies should be exempted for review by REC. The Declaration of Helsinki requires that all medical research be submitted to and approved by an ethics committee. It states: "The research protocol must be submitted for consideration, comment, guidance and approval to a research ethics committee before the study begins".
2 Therefore, studies (with or without a research intervention) require ethics review if they involve interaction with human subjects or the collection of identifiable private information. 2 Mallela et al, in their study, reported that 96.2% of respondents had accurate knowledge about REC. 7 Notably, in his study, the participants were all faculty members from dental collages of North India. The majority of participants believed that there is a need for REC in each research conducting institution and a need for training for REC members. These results support the role of REC in reviewing studies with human participants to ensure that they conform to internationally and locally accepted ethical guidelines. Although in the current study, there was a general agreement on the need for an REC at each research conducting institution, only 31% of participants believed that review of research by REC would delay research and make it harder. El-Dessouky et al reported that participants believed that REC would delay research and make it more difficult to perform. 8 Unnecessary delay in research may be because of lack of training and poor understanding of functions of REC. Therefore, there is a need for training of REC members, so that they are more familiar with research ethics. In support of that, 82.7% of participants thought that investigators should have some training in research ethics. Results of the current study showed that 60.3%-88.7% of participants were aware of IC in clinical research. Similar results of high awareness of IC have also been observed in a study conducted in India by Mallela et al. 7 The vast majority of participants were aware of confidentiality of the individuals' data and measures preventing it from being exposed by accident. In addition, 33.3% of participants agreed that children, prisoners, and mentally ill patients could give IC, and 27% of participants believed that in the absence of a surrogate the vulnerable groups could give IC. Mallela et al and El-Dessouky et al reported that 46% and 40% of participants respectively believed that certain vulnerable groups could provide IC to participate in research. 7, 8 The IC requires that patients understand the information provided, but if the patient is a child or if the patient lacks mental capacity to give consent, a surrogate should make decisions which are in the best interest of the patient. 9 The current study also yielded useful results regarding the attitude of resident doctors toward important ethical issues. The majority of participants (81.2%) agreed that IC is necessary in case of the use of patients' biological samples in research. Kandel et al reported that 30% of Egyptian faculty agreed with performing research on blood samples that were collected for clinical research without obtaining specific IC for such research. 10 Although the majority of participants had no prior experience in research, most of them agreed that there should be a course in research ethics for resident doctors and members of REC. We believe that all residency programs in Jordan should include research ethics courses as a mandatory part of the residency curriculum for residents require them to be involved in research in different ways. Implementing such courses would increase the quality and integrity of research.
The current study has some strengths, being among the first to comprehensively tackle the issue of knowledge, awareness, and attitudes of resident doctors toward REC and IC. Yet, this study had the limitation of being done in only one center. Additionally, when trying to divide study participants over all the categories within residency years, and different specialties, the generated sample size per each category did not allow for reliable statistical analysis. A future study with a larger sample is probably warranted.
In conclusion, this study explored resident doctors' knowledge, awareness, and attitudes toward REC and IC. While many of the results showed good knowledge and positive attitudes, others need improvement and there is a need to work closely with residents to emphasize fundamental aspects related to REC and IC.
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